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PURPOSE: To provide an electrode for high molecular 
electrolyte type electrochemical cell which can assure 
the sufficient gas supply and exhaust path. 

CONSTITUTION: A carbon single fiber 1 1 supporting a 
catalytic metallic particles 12, is used as a support. 
The carbon single fiber is used as a porous support, 
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the reaction gas to an electrode catalyst layer, and the 
exhaust of the produced gas from the catalyst layer can 
be smoothly performed, and the electrode of high 
performance can be obtained. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An electrode for electrochemistry eels with which said support catalyst is characterized by supporting 
catalyst metal particles on a carbon single fiber in an electrode for polyelectrolyte mold electrochemistry eels which 
forms an electrode catalyst bed containing a support catalyst and ion exchange resin in a porosity current collection 
body surface, and grows into it. 

[Claim 2] An electrode for electrochemistry eels characterized by for said support catalyst supporting catalyst metal 
particles on granular carbon support, and being supported by carbon single fiber with ion exchange resin in an electrode 
for polyelectrolyte mold electrochemistry eels which forms an electrode catalyst bed containing a support catalyst and 
ion exchange resin in a porosity current collection body surface, and grows into it. 

[Claim 3] An electrode for electrochemistry eels with which support of said support catalyst is characterized by being 
granular carbon and a carbon single fiber in an electrode for polyelectrolyte mold electrochemistry eels which forms an 
electrode catalyst bed containing a support catalyst and ion exchange resin in a porosity current collection body surface, 
and grows into it. 

[Claim 4] An electrode according to claim 1 which made catalyst metal-particles [ of the thickness direction of an 
electrode catalyst bed ] or support catalyst's existence density so high that said polyelectrolyte film is approached when 
[ of an electrode for polyelectrolyte mold electrochemistry eels which forms an electrode catalyst bed in a porosity 
current collection body surface, and grows into it ] using it on the other hand, having stuck a side on a polyelectrolyte 
film. 

[Claim 5] An electrode according- to claim 1 whose capacity of pore of a path of 103 - 105 ** which exists in an 
electrode catalyst bed is 0.2 - 1.0 cc/g. 



[Translation done.] 



* NOTJCES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION . 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrode for polyelectrolyte mold electrochemistry eels which 
raised the marginal output obtained by making easy supply of reactant gas, and discharge of generation gas. 
[0002] 

[The conventional technology and a trouble] Since a poly electrolyte mold electrochemistry cel. for ex ample, a fuel cell, 
can take out compact and high current density as compared with a phosphoric acid fuelceHTiraftracts attention as aT 
power supply for an electric vehicle and spacecrafts. Moreover, also in development of this field, the proposal about 
various electrode structures, the catalyst production method, a system configuration, etc. is made, that drawin g 1 
indicates typically the principle and configuration of a polyelectrolyte mold fuel cell to be -- it is — anode side gas 
diffusion electrode 4A of ion exchange membrane 1 which joins anode side porosity catalyst bed 2A and anode side 
water repellence porosity current collection body whorl 3 A to a field, and grows into it on the other hand ~ moreover — 
on the other hand — being alike — cathode side gas diffusion electrode 4C which joins cathode side porosity catalyst 
bed 2C and cathode side water repellence porosity current collection body whorl 3C, and changes is joined. ^Separator 
6Arwhich has reactant gas supply slot 5 A touches gas diffusion electrode 4A by the side of an anode, and current 
collection section 7A is formed among supply slot 5 A of this separator 6A. Separator 6C which has reactant gas supply 
slot 5C touches gas diffusion electrode 4C by the side of a cathode similarly, and current collection section 7C is 
formed between supply slot 5C of this separator 6C. Between ring main diffusion electrode 4A and 4C is connected 
with the lead wire which has a load 8, and if hydrogen is supplied to an anode side and oxygen is supplied to a cathode 
side, power can be taken out from said load 8. 

[0003] A carbon particle is used as support of the electrode catalyst bed of such an electrode for electrochemistry eels, 
this carbon particle and ion exchange resin are mixed, it binds with a hotpress etc., and an electrode catalyst bed is 
formed, thus , there be a defect of there be few circulation ways of gas since it fill up without a crevice since the carbon 
particle of the formed electrode catalyst bed be a globular form , and it moreover stick mutually and firmly with a 
hotpress and density be high , therefore material gas diffuse the inside of an electrode catalyst bed , and it be hard to 
reach a react point be further hard to perform discharge of the generation gas after a reaction smoothly . Therefore, it 
was further hard coming to carry out supply of material gas, and the reaction effectiveness in an electrode catalyst bed 
fell sharply, and the trouble that only the energy which is much less than the theoretical maximum output can be taken 
out has arisen. 
[0004] 

[Objects of the Invention] In view of the above-mentioned trouble, this invention raises whenever [ opening / of an 
electrode catalyst bed ], makes circulation of gas smooth, and aims at offering the electrode for polyelectrolyte mold 
electrochemistry eels which enabled it to obtain high power. 
[0005] 

[Means for Solving the Problem] This invention is an electrode for electrochemistry eels characterized by for catalyst 
support being a carbon single fiber, or a base material of a granular support catalyst being a carbon single fiber in an 
electrode for polyelectrolyte mold electrochemistry eels which forms an electrode catalyst bed containing a support 
catalyst and ion exchange resin, and/or a carbon single fiber in a porosity current collection body surface, and grows 
into it. 

[0006] Hereafter, details of this invention are explained. In this invention, a carbon single fiber is used as support 
which makes catalyst metal particles support. Since this carbon single fiber serves as porous support when it is used 
with support uhlike a carbon particle, supply of reactant gas to the inside of an electrode catalyst bed and discharge of 
generation gas from this catalyst bed are performed smoothly. In a high current density field, it is required for there to 
be many yields of generation water in a field of high current density, to discharge this effectively on the cathode pole, 
by gaseous diffusion in an electrode becoming rate : limiting, and to introduce oxygen gas effectively to the catalyst 



surface, and this is attained by electrode of this invention. Promoting supply and discharge of gas in a low current 
density field similarly makes it possible to take out high power. In order to maintain high voltage especially in a low 
current density field, in case a cell is constituted with a polyelectrolyte film and a gas separator using said electrode, it 
is effective to make catalyst metal particles' of direction of cross section in electrode catalyst bed of said electrode 
existence density so high that a polyelectrolyte film approached. 

[0007] Granu lar support, such as a carbon particle, is made to once ^ ppQEt^ath an electrode of this invention not only 
a mode that makes a carbon single fiber support direct catalyst metal particles but these catalyst meEaTpafficIes^mid 
there are a mode which makes said carbon single fiber support this granular support, and a mode which makes a carbon 
single fiber support granular support which a carbon single fiber was made to support direct catalyst metal particles 
further, and supported catalyst metal particles. Even if it is which mode, opening sufficient in an electrode catalyst bed 
is formed, and gas supply and discharge can be made smooth. 

[0008] 0.1-10 micrometers and length have [ that a carbon single fiber in an electrode of this invention should just use a 
commercial thing as it is / the path ] desirable about 10-1000 micrometers. Moreover, nobjejD£ta ls, such as plati num, 



ion excnange resin, perfluorocarbon sulfonic acid etc. is used. Moreover, water-repellent resin, such as Teflon^ trade 
name), ma ^be made intermingled in an electr ode catalys tbed. When using granular support, as for this support, it is 
I desirable that it is the carbon support whose particle size is 100-1000A. A porosity charge collector to be used uses 
Wiat carried out water-repellent treatment of carbon paper or the carbon crossing preferably. 

[0009] When supporting direct catalyst metal particles on a carbon single fiber, after a carbon single fiber is immersed 
in aqueous solutions, such as a compound of this catalyst metal, for example, chloroplatinic acid, and a palladium 
chloride, reduction processing and a pyrolysis are performed and catalyst metal particles can be supported. Particle size 
of catalyst metal particles and density on a carbon single fiber can be determined by setting up suitably said aqueous 
solution concentration, and reduction or pyrolysis conditions and a support specific surface, be preferably involved in 
this carbon single fiber in ion exchange resin (trade name), for example, Nafion, - it considers as a ****** catalyst bed 
formation raw material. Moreover, what is necessary is to transpose a carbon single fiber of said actuation to granular 
support, and just to carry out with reduction or a thermal decomposition method similarly, in order to make granular 
support support catalyst metal particles, ion exchange resin be involved in this granular support that supported catalyst 
metal particles ~ it supports on a ** carbon single fiber, and considers as an electrode catalyst bed formation raw 
material. 

[0010] moreover, in using with granular support which a carbon single fiber was made to support direct catalyst metal 
particles, and supported catalyst metal particles further, involve in a carbon single fiber which supported catalyst metal 
particles which prepared granular support which supported catalyst metal particles as above-mentioned, and prepared 
this granular support like the above-mentioned using ion exchange resin --**** is good. Thus, in order to form an 
electrode catalyst bed on an electrode substrate using a prepared electrode catalyst bed formation raw material, either of 
the dry process, such as a screen method which uses wet methods, such as the conventional filtration replica method or 
paste print processes, and a screen, and suction, can perform. 

[001 1] Thus, it is desirable to adjust so that it may generate in an electrode catalyst bed of an electrode manufactured 
by capacity whose pore of a 103 - 105 ** degree is a 0.2 - 1.0 cc/g degree. If pore capacity is made under into 0.2 cc/g, 
the electrode characteristic in a high current density field in which holes a reactant gas (oxygen gas) inflow into an 
electrode and for generation gas (steam) discharge decrease in number, and gaseous diffusion becomes rate-limiting 
will fall. Moreover, if pore capacity exceeds 1.0 cc/g, migration of a proton which conducts ion exchange resin in an 
electrode will become rate-limiting, and a reaction will be checked. 

[0012] Drawing 2 -4 are the enlarged view in which illustrating the fine structure of an electrode for polyelectrolyte 
mold electrochemistry eels concerning this invention, and showing a respectively separate mode. Many carbon single 
fibers 1 1 of a book become entangled, a network is constituted, and much catalyst metal particles 12 are supported with 
drawin g 2 by each carbon single fiber 11. ion exchange resin (illustration abbreviation), such as Nafion, should coil 
around this network - a raw material for ****** electrode catalyst beds is prepared. Catalyst metal particles of 
drawin g 2 are not supported to a direct carbon single fiber, but the catalyst metal particles 12 are once supported to the 
granular support 13, and a mode which used this granular support catalyst 13 with the carbon single fiber 1 1 is shown 
in drawing 3 . ion exchange resin (illustration abbreviation), such as Nafion, should be involved like a network of this 
carbon single fiber - a raw material for ****** electrode catalyst beds is prepared. A mode used for drawing 4 with the 
granular support 13 which the direct catalyst metal particles 12 were supported by the carbon single fiber 1 1, and 
supported the catalyst metal particles 12 is shown. 



[Example] Next, although the example of the electrode manufacture for electrochemistry eels concerning this invention 
is indicated, this example does not limit this invention. 




[0013] 



[Example 1] perform reduction processing, make 30% of the weight of platinum support, and the Nafion solution 
containing the solid content of the amount which becomes 20 % of the weight to this carbon single fiber further be 
involved, after carrying out impregnation of the chloroplatinic acid aqueous solution (platinum concentration of 5g/l.) 
to a carbon single fiber (surface area of 1750m 2 / g) with an average diameter of 1 micrometer -- it was made to 
distribute using an ultrasonic homogenizer It imprinted to up to the carbon paper which filtered the solution after that 
and carried out water-repellent treatment using the dispersion liquid of Teflon, and the hotpress was carried out, it 
bound with 130 **, and the electrode was constituted. This electrode was used as the cathode and the anode, and it 
considered as the cell of this example as sandwich structure whose ion exchange membrane (Nafion) was pinched. 
[0014] 

[The example 1 of a comparison] After carrying out impregnation of the chloroplatinic acid aqueous solution (platinum 
concentration of 5g/l.) to the carbon particle whose surface areas are 300 m2 / g, Perform reduction processing, make 
30% of the weight of platinum support, and it is made to distribute by the ultrasonic homogenizer in the Nafion 
solution containing the solid content of the amount which becomes 50 % of the weight to this carbon particle further, 
said Nafion be involved after desiccation ~ it imprinted to up to the carbon paper which filtered and carried out water- 
repellent treatment of the solution which re-distributed the ** carbon particle in ethanol using the ultrasonic 
homogenizer, and the hotpress was carried out, it bound with 130 **, and the electrode was constituted. This electrode 
was used as the cathode and the anode, and it considered as the cell of the example of a comparison as sandwich 
structure whose ion exchange membrane (Nafion) was pinched. 
[0015] 

[Example 2] The platinum support carbon particle prepared in non-supported the carbon single fiber and the example 1 
of a comparison of platinum mixed so that a carbon single fiber might become 25% by the carbon ratio, it imprinted to 
up to the carbon paper which filtered and carried out water-repellent treatment of the solution which added in the 
Nafion solution of the amount which becomes 50 % of the weight to the sum total of this carbon single fiber and a 
carbon particle further, and it was made to distribute, and the hotpress carried out, it bound with 130 **, and an 
electrode constituted. This electrode was used as the cathode and the anode, and it considered as the cell of this 
example as sandwich structure whose ion exchange membrane (Nafion) was pinched. 
[0016] 

[Example 3] The electrode was constituted like the example 2 except having used the platinum support carbon single 
fiber prepared in the example 1 instead of the non- supported platinum carbon single fiber. This electrode was used as 
the cathode and the anode, and it considered as the cell of this example as sandwich structure whose ion exchange 
membrane (Nafion) was pinched. 
[0017] 

[Example 4] The non-supported platinum carbon single fiber and the platinum support carbon particle were mixed like 
the example 2, and it imprinted to up to the carbon paper which carried out water-repellent treatment further. Nafion of 
the example 1 of a comparison be involved on this imprinted carbon paper — after filtering a ** carbon particle (the 
amount of platinum in the filter layer of the latter to the amount of platinum in the former mixture was 25%), the 
hotpress was carried out, it bound with 130 **, and the electrode was constituted. This electrode was used as the 
cathode and the anode, and it considered as the cell of this example as sandwich structure whose ion exchange 
membrane (Nafion) was pinched. 

[0018] The performance evaluation of each cell of examples 1-4 and the example 1 of a comparison was performed the 
following condition. The result was shown in a table 1. 

amount of platinum support: - 2 mg/cm2 eel temperature: — 80-degree-C anode gas humidification temperature: — 90- 
degree-C gas pressure: - zero gas: - hydrogen and oxygen [0019] 
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[0020] 

[Effect of the Invention] This invention is an electrode for electrochemistry eels characterized by for catalyst support 
being a carbon single fiber, or the base material of a granular support catalyst being a carbon single fiber in the 
electrode for polyelectrolyte mold electrochemistry eels which forms the electrode catalyst bed containing a support 



catalyst^and ion exchange resin, and/or a carbon single fiber in a porosity current collection body surface, and grows 
into it. 

[0021] That is, the support catalyst of the electrode for polyelectrolyte mold electrochemistry eels of this invention has 
three kinds of modes which make a carbon single fiber support the granular support which made granular support, such 
as a carbon particle, once support the mode and these catalyst metal particles which make a carbon single fiber support 
direct catalyst metal particles, and the mode which makes said carbon single fiber support this granular support, and the 
carbon single fiber were made to support direct catalyst metal particles, and supported catalyst metal particles. In order 
that a carbon single fiber may give porosity to an electrode catalyst bed for any mode unlike a carbon particle, supply 
of the reactant gas to the inside of an electrode catalyst bed and discharge of the generation gas from this catalyst bed 
are performed smoothly. Therefore, while reactant gas reacts smoothly and being able to take out high power, high 
current density can also be attained, and the electrode for polyelectrolyte mold electrochemistry eels of high 
performance can be offered. 

[0022] in the field of high current density with required for especially the yield of generation water discharging many 
this effectively, and introducing reactant gas effectively to the catalyst surface, moisture can be effectively discharged 
as making catalyst metal particles' of thickness direction of electrode catalyst bed existence density so high that said 
polyelectrolyte film being approached. Furthermore, if capacity of the pore of the path of 103 - 105 ** which exists in 
an electrode catalyst bed is made into 0.2 - 1.0 cc/g, the network of the ion exchange resin which the hole for gas 
supply and discharge is secured enough, and promotes a reaction is maintained, and migration of a proton can be made 
smooth. 



[Translation done.] 



